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Abstract 

Rising damp is one of the most common problems affecting older buildings. This phenomenon also 

leads to material degradation, reduced indoor air quality, increased energy consumption, and 

possible respiratory diseases in people who are exposed to such an environment for long periods of 

time. This article presents the results of long-term research focused on assessing the effectiveness of 

undercutting masonry as a remediation measure against rising damp. The moisture condition of the 

structure was monitored for several years at several designated locations, both before and after 

remediation. The results obtained show a gradual but permanent reduction in moisture. This fact 

confirms the high effectiveness of the proposed remediation technology. The study further discusses 

the consequences of possible residual moisture for the possibility of subsequent application of 

thermal insulation. It pays particular attention to the limitations of some contact insulation systems 

and the potential of active thermal protection as a possible alternative approach. This proposal is 

identified as a promising strategy for improving the thermal and moisture properties of the structure. 

Keywords: rising damp; moisture; active thermal protection moisture remediation; case study 

 

1. Introduction 

Many buildings gradually deteriorate as a result of aging structures and inappropriate or 

neglected maintenance, which can lead to their partial or complete destruction. For this reason, it is 

often necessary to carry out repeated renovation work using various construction technologies and 

rehabilitation procedures. As in other areas of building restoration, the development of construction 

technologies and building products has had a significant impact on the restoration of damp 

structures. Many of these solutions are based on historically proven principles which, in combination 

with modern materials, procedures and application technologies, enable significantly positive and 

long-term sustainable results to be achieved. Their effect is not only to stop the process of masonry 

dampness, but also to limit or completely eliminate the destructive effects of the crystallization of 

water-soluble salts, which are transported in structures along with moisture. 

Currently, many buildings face the problem of unwanted moisture penetration into masonry. 

There are several causes for this phenomenon, which in practice are often incorrectly simplified to 

the absence of water insulation. However, it should be emphasized that various forms of moisture 

protection have been widely used in the past. These included clays backfill, drainage systems to lower 

the groundwater level, asphalt coatings, and brickwork using sharply fired, low-absorbent bricks. 

However, these systems have deteriorated over time, lost their functionality, or required regular 

maintenance that was not provided. For this reason, it can be observed today that a significant 

proportion of historic and newer buildings are affected by various forms of unwanted moisture. The 

consequences are not only damage to masonry and surface layers, but also increased heat loss and 

deterioration of the indoor environment, which can lead to health problems for residents. From this 
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point of view, it is appropriate to use the term remediation, derived from the Latin word sanus 

(healthy), which captures the complex nature of interventions aimed at restoring the functionality 

and hygienic safety of buildings. 

The presence of water in building structures is one of the most significant and widespread 

problems affecting older buildings, not only in our climate zone, but also on a global scale[1–6]. 

As an example, approximately half of the renovation work on old buildings in Belgium is related 

to high humidity and salt contamination of masonry [7]. The origin of moisture can be attributed to 

several factors, including accidental failures of water and sewage pipes, damage to rain gutters and 

roof structures, water vapor condensation, diffusion, absorption, material absorbency, and capillary 

rise. Moisture significantly threatens the preservation and functionality of structures, as it reduces 

the mechanical properties of masonry, promotes biological degradation, cyclic freezing and thawing 

of materials, and salt migration with subsequent crystallization. At the same time, it increases the 

thermal conductivity of structures, resulting in increased energy consumption for heating. 

As early as the end of the 19th century, H. R. Kenwood pointed out in his 1892 work [8] the 

negative impact of a damp indoor environment on the health of residents and its connection to the 

occurrence of various diseases. However, this fact remained underestimated for a long time. It was 

not until the adoption of the Construction Products Directive by the European Council in 1989 that 

the requirement for the absence of excessive moisture in masonry was officially defined as a basic 

condition for the hygiene and health safety of buildings [9]. 

Rising damp is one of the most common and technically challenging problems in older masonry 

buildings. It is characterized by the capillary transport of water from the subsoil into porous building 

materials above ground level, a phenomenon that was described in the past by Laplace and Jurin and 

analyzed in detail in current literature [7]. Rising damp occurs mainly in cases where masonry comes 

into direct contact with damp soil [10] and there is no functional horizontal waterproofing, or the 

original insulation has lost its effectiveness. The interconnected network of pores in the masonry acts 

as a capillary system that allows water to be transported against the direction of gravity [11]. It is 

therefore important to focus on systematic solutions to this problem [12]. The height of rising damp 

depends on the complex interaction of several factors, such as the size and distribution of pores, the 

surface tension of water, and the rate of evaporation from the surface of the masonry, and individual 

visible traces of moisture may vary [13–15]. The effects of rising damp are varied and include the 

formation of damp patches, salt efflorescence, degradation of plaster, peeling paint, and deterioration 

of joint mortar. These defects pose a serious threat, especially to historic masonry structures, but also 

to older residential buildings, as evidenced by laboratory research on the effects of moisture on 

structures [16], or laboratory research on models of brick masonry exposed to capillary rising damp 

[17,18]. Since it is clear that a humid environment promotes the growth of mould, fungi and other 

microorganisms that negatively affect indoor air quality and the health of users [19], it is essential to 

address the problem of rising damp. Despite the seriousness of these problems, the issue of 

dehumidification methods for older structures is still relatively narrowly addressed in the 

international context. The number of professional publications focused on evaluating the 

effectiveness of remediation technologies is significantly lower compared to literature devoted to the 

mechanisms of moisture formation themselves. This situation contributes to the spread of inaccurate, 

unverified, or even ineffective solutions in practice that are not supported by systematic research and 

can be caused by several variables. The lack or complete absence of any technical or technological 

records about the examined object that would capture its original condition at the start of the research. 

Older masonry is a heterogeneous composite of stone, brick, and various binders, which makes it 

impossible to achieve exact repeatability of measurements. This material variability means that the 

results of remediation methods from one building are difficult to transfer to another object. The 

creation of a universal methodology therefore requires a large number of samples, which makes the 

research logistically and methodologically extremely demanding. Another variable is that moisture 

transport in massive structures is very slow, and the real effect of remediation often only becomes 
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apparent after long time, which complicates data collection. Serious research requires long -term 

studies that would eliminate seasonal influences and fluctuations. 

New modern technologies, technological processes, methods, and materials could be beneficial 

in addressing the issue at hand. Progressive technologies are increasingly used in construction 

practice, and in the case of 3D laser scanning and photogrammetry in older buildings, which are 

geometrically inconsistent, they can provide effective and accurate recording of the existing 

conditions of the object as a starting point for research work [20–22]. Technologies such as microwave 

sensory technology and resistance multi-electrode tomography allow the distribution of moisture in 

masonry to be mapped without invasive interventions [23]. Modern construction methods use 

materials with controlled porosity and modified diffusion properties. During remediation 

remediation plaster systems are applied to optimize the evaporation capacity of the structure, thereby 

preparing the structure for the integration of new technical and technological systems [24]. One of 

these modern systems that can improve a building in the long term is Active Thermal Protection 

(ATP). Unlike passive insulation, ATP works with dynamic control of the temperature gradient in 

the structure. Precise diagnostics and digital recording of the actual condition (obtained using 

modern methods in the absence of documentation) are essential prerequisites for the correct 

dimensioning of ATP. This system is not only a thermal barrier, but also an active remediation 

element that stabilizes the moisture condition of the structure in real time. 

This paper focuses on building defects caused by rising damp and analyzes selected remediation 

measures designed to eliminate it. The article includes results obtained from in situ research, which 

allow for an objective assessment of the effectiveness of the applied technologies. At the same time, 

the article discusses the possibility of linking remediation measures through the integration of active 

thermal protection (ATP) elements, which can significantly complement the improvement of the 

indoor environment. Significant progress has been made in this area in recent years, as documented 

by several studies, such as the Solinterra system developed on the basis of principles already used in 

ancient architecture [25], as well as modern systems of pipe-integrated walls for heating and cooling 

buildings [26,27]. The combination of renovation technologies with energy-active structures thus 

represents a progressive approach to the sustainable renovation of older buildings, as demonstrated 

by other research addressing the use and design of green roofs to improve the thermotechnical 

condition of older renovated buildings [28]. 

2. General Description of Remediation Technologies with Emphasis on the 

Technology Under Investigation In Situ Research 

There are several technologies available for solving problems with rising damp. Individual 

technologies are implemented in various ways, either invasively or non-invasively. When selecting 

these technologies, several factors play a role in helping to achieve the functionality of the technology 

[29]. When making your selection, it is therefore necessary to analyze and take into account several 

factors, such as: 

• Access to the structure to be remediated, 

• Possible structural disruption (excavation, shocks, vibrations, etc.), 

• Size of the work area, 

• Financial costs, 

• Salinity and pH, which may also limit some technologies. 

That is why it is important to pay attention to the classification of individual technologies. There 

are several classifications, and many publications classify technologies differently. In 1977, Sharpe 

described the classification of remediation technologies in his publication [30] as traditional and non-

traditional. He included technologies that provide an additional insulating layer in the first group. 

Injection and electro-osmotic systems were classified as non-traditional methods. 
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A second example of a description of division could be a publication based on the EMERISDA 

project [31], which divides remediation methods into two main categories. This division is illustrated 

in Figure 1. 

 

Figure 1. Division of methods intended for the rehabilitation of constructions [31]. 

This classification is mentioned in several foreign publications, but it has not been possible to 

determine the basis on which the technologies were divided into these groups. 

Another classification of these technologies is according to the publication [32]. The author 

divides remediation technologies into seven main groups according to their structural-physical and 

implementation aspects: 

1. Technologies ensuring ventilation; 

2. Technologies for creating additional impermeable layers; 

3. Technologies for creating crystalline screens; 

4. Technologies using electro-physical principles; 

5. Technologies for heating structures; 

6. Supplementary technologies; 

7. Related technologies. 

At the same time, this division (Figure 2) is supported by divisions within Czech professional 

literature [29], which divides these methods into direct and indirect methods. Direct methods include 

those belonging to the first six main groups described below. Indirect methods include group no. 7. 

Related technologies. 
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Figure 2. Division of methods intended for the rehabilitation of constructions [32]. 

Technology Used in the Case Study 

As mentioned above, there are a number of remediation technologies, the implementation and 

use of which vary. This publication will focus exclusively on evaluating the effectiveness of the 

undercutting technology used in the examined building. 

The principle of this technology consists in gradual, step-by-step cutting of masonry in working 

sections ideally 0.3 to 0.5 meters long. The cut joint is then cleaned for optimal insertion of additional 

insulation. After cleaning, a waterproofing layer is inserted and the gap is wedged to prevent possible 

settling. After wedging, the next section is carried out. This procedure is repeated across the entire 

area, and it is necessary to ensure that the individual waterproofing strips overlap. This overlap 

should be approximately 5-10 cm. PVC pipes are then installed in the structure, and the surface is 

sealed with mortar. Once the mortar has hardened, the joint is filled with expansion mortar. 

The advantage of this technology is that current technological capabilities have enabled the 

application of this method to a wide range of masonry, including brick, stone, and mixed masonry, 

even in structures of varying thicknesses. The effectiveness of this technology has been confirmed by 

several scientific studies, including previous research by the authors, as well as various international 

publications. An example is the published research documenting the use of masonry undercutting 

technology on the Pristina University building [33]. Another example is the study [34], describing the 

use of undercutting technology on a building in the Serbian city of Zrenjanin. The authors state that 

the technology used can be considered effective with 100% elimination of rising damp, as the 

technology ensures that all horizontal walls are cut as low as possible from the floor. The authors 

justify the use of this technology due to high moisture levels, which required effective and radical 

intervention. At the same time, they consider this technology to be fast, effective, and economically 

advantageous. This statement can be followed up with Schmidt's statement, which describes 

undercutting technology in detail in his publication [35] and characterizes it as an invasive and 

economically more demanding intervention, but with the significant advantage of rapid onset of 

action and a high degree of reliability. 

Despite these positive characteristics, it is essential to pay attention to the importance of 

professional implementation, as incorrect application can lead to a reduction or complete loss of the 

functionality of the remediation measure [36]. For the reasons mentioned above, undercutting 

technology can be considered a globally widespread method for dealing with rising damp. 
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3. Methodology 

The research methodology consisted of a series of sequential steps. The first step was to analyze 

the available literature, which helped to create a general overview. This was followed by a description 

of the issue and in situ research. The first step in the case study was to inspect the building under 

examination. During this inspection, the actual condition was assessed, which served as a basis for 

determining the exact measurement points. This process is not a standard step, but during the 

inspection it was found that the project documentation for the building under investigation was 

missing and that it would be necessary to mark the exact measurement points in order to ensure 

objective measurement results. At the same time, the locations for future moisture measurements 

were also determined during the initial inspection. These locations were marked on a sketch, which 

was later processed into a floor plan (Figure 3). As part of the research, measurements were always 

taken at the marked locations (at two research levels) and the values were recorded in a table. 

A set of moisture meters listed in Table 1 was used to examine moisture. 

Table 1. Parameters of the meters used in the research. 

Device name 
Power 

supply 

Measuring 

range [%] 

Measuring 

depth [mm] 

Resolution 

[%] 

Operating 

temperature 

[°C] 

Hygrometer Dosier DM4A-

C 
9V 0-20 40.00 0.10 from 5 to 40 

Testo 616 9V 0-20 50.00 0.10 from 5 to 40 

GANN BL Compact B 2 9V 0.3-11 120.00 0.10 

from 5 to 40 

short term -10 

to 60 

These devices were used to take measurements at each point, which were then evaluated and 

recorded. The purpose of taking measurements with multiple devices was to eliminate measurement 

inaccuracies that occur when using only one device and possible errors caused by conditions. These 

values were then assessed according to the Czech standard ČSN P 73 0610 [37] (Table 2). 

Table 2. Degree of moisture of constructions based to ČSN P 73 0610 [37]. 

 Degree of Humidity Moisture (uM) [%] 

1 Very low moisture <3.0 

2 Low moisture 3.0–5.0 

3 Increased moisture 5.0–7.5 

4 High moisture 7.5–10 

5 Very high moisture (to waterlogging) >10 

Based on the initial measurements, a suitable remediation was also proposed. In the case of this 

research, this is the undercutting technology described above. After implementing this technology, 

measurements were taken again and the individual values were recorded. Based on these values, the 

effectiveness of the technology used and the current moisture condition of the examined building 

were evaluated. 

4. Results of In Situ Research 

4.1. Description of the Examined Building 

The building that was examined in situ as part of this case study can be defined as a family house 

intended for permanent residence. For this reason, it was necessary to solve the problem of rising 

damp in order to optimize the indoor environment and then theoretically propose the application of 
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active thermal protection as a possible addition to improve the indoor environment of the examined 

building. 

From a structural point of view, the building under examination can be classified as a single-

storey building with a gable roof and an area of approximately 120 m2. The perimeter shell consisted 

of a load-bearing brick structure without thermal insulation with a plaster finish. The surrounding 

buildings are 5.5 meters on the west side and 5.0 meters on the east side. However, the building is 

located several dozen meters from a larger watercourse, which may result in fluctuations in the 

groundwater level and thus also in the degree of moisture in individual periods in places where the 

waterproofing layer is not functioning. 

4.2. Result of the Measurements 

During the initial inspection and preliminary test measurements, high moisture levels were 

confirmed just below floor level. At the same time, the measured moisture levels decreased towards 

higher areas, thus ruling out the possibility of water vapor condensation. Actions were planned based 

on results of the inspection. Specifically, the use of undercutting technology was chosen to radically 

prevent rising damp. During the initial inspection, measurement points were marked, which are 

shown in Figure 3 as P1, P2, P3, etc... 

 

Figure 3. Floor plan of the building under examination with measurement points marked [Authors]. 

Moisture was monitored at the above-marked locations before and after the application of the 

planned remediation. The individual values were recorded in tables for heights up to 30 cm from the 

floor (Table 4) and for heights 150 cm from the floor (Table 5). 

Table 4. Selected values of moisture content in the structure before and after the application of the undercutting 

technology at a height of 30 cm from the floor. 

Months of 

the years 

Selected measurement points (height 30 cm from the floor) 

P1 P3 P4 P5 P7 P8 P9 P11 P12 P13 P14 P15 P17 P20 P21 P22 P24 

February 

2022 
12.62 10.52 12.05 11.69 12.62 12.25 9.11 10.38 10.50 10.79 8.42 8.42 9.85 8.42 12.62 11.09 8.42 

May 2022 10.96 11.17 12.83 10.15 12.41 12.57 10.14 13.01 11.72 10.77 11.42 9.37 13.43 10.89 9.87 8.95 10.88 

August 2022 9.66 11.11 9.69 10.41 10.70 12.60 9.12 12.74 13.34 11.00 11.91 11.29 13.34 8.90 12.85 12.59 9.94 

September 

2022 
8.87 10.42 9.63 11.04 11.08 9.47 8.93 11.29 11.39 12.63 12.37 10.73 12.23 11.56 13.31 12.56 10.16 

October 

2022 
13.24 9.36 11.03 12.37 8.82 10.02 8.82 9.94 12.53 11.16 10.83 10.10 12.89 11.87 10.16 10.15 9.95 

November 

2022 
12.93 10.37 11.67 13.08 11.24 9.53 11.32 11.88 13.46 10.45 11.02 10.00 10.56 11.06 11.62 10.65 10.22 
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December 

2022 
12.30 11.28 9.98 11.74 10.08 11.28 10.22 13.14 13.41 11.02 12.61 11.76 10.68 11.20 10.33 10.01 10.90 

January 2023 11.37 9.34 9.91 13.45 11.45 13.45 9.98 10.61 10.60 12.25 11.12 12.41 11.86 10.17 10.93 12.43 10.19 

March 2023 12.58 11.44 10.59 10.83 9.15 9.08 9.46 9.61 9.50 11.46 10.81 12.48 12.09 11.54 12.76 11.62 11.89 

April 2023 12.18 9.42 10.85 13.43 9.26 11.84 9.46 13.43 13.43 12.68 12.97 9.45 10.08 10.25 9.46 11.67 8.98 

May 2023 13.40 10.35 11.61 13.32 10.21 11.27 9.51 12.66 11.38 11.39 10.25 9.85 11.47 10.91 10.17 12.14 10.47 

August 2023 11.73 10.67 10.10 11.00 10.09 9.99 9.06 10.72 12.63 10.87 10.23 10.93 13.22 11.68 11.92 11.76 11.11 

November 

2023 
9.93 9.47 9.88 10.65 10.99 11.65 9.40 11.97 9.51 12.45 10.37 9.45 12.76 10.34 12.76 12.04 9.68 

January 2024 8.96 10.55 8.84 9.32 10.76 10.74 9.19 11.21 9.89 10.80 9.86 9.40 8.09 9.35 9.11 9.70 9.34 

March 2024 9.55 8.74 8.45 9.94 8.89 9.66 8.07 11.21 10.15 9.52 9.68 9.31 8.65 7.95 9.25 10.44 9.59 

April 2024 11.82 8.05 9.32 11.82 11.30 11.40 8.38 10.66 9.60 8.79 9.01 8.50 10.89 9.79 9.65 8.46 11.28 

May 2024 10.15 7.41 8.74 10.15 8.58 9.67 7.19 8.94 6.80 8.55 7.96 7.08 9.58 8.00 7.46 8.20 8.18 

June 2024 9.78 7.69 8.73 10.48 8.47 10.33 7.39 10.54 11.08 10.98 9.64 9.95 8.18 8.77 11.08 8.62 8.98 

August 2024 6.07 4.49 4.81 6.06 5.12 6.32 4.70 5.21 6.32 5.57 5.87 4.61 4.40 4.90 5.35 5.42 5.29 

October 

2024 
3.89 4.42 4.17 3.28 3.49 3.99 3.35 4.16 4.37 4.55 4.55 4.24 4.08 3.73 3.21 3.12 3.51 

December 

2024 
6.91 5.47 6.46 7.08 5.34 6.23 5.22 6.57 5.77 6.07 5.35 6.15 6.00 5.47 5.93 4.74 6.59 

February 

2025 
3.73 3.48 4.20 4.69 4.16 3.84 3.13 3.86 3.98 4.69 3.71 4.16 4.69 3.76 3.15 4.12 3.95 

April 2025 3.92 2.62 3.51 3.78 3.00 3.07 2.73 2.82 3.55 3.92 2.63 3.74 3.48 3.06 3.77 2.85 2.85 

June 2025 3.18 3.33 2.71 3.55 3.09 2.73 3.00 2.99 3.53 3.38 3.69 3.32 3.22 2.90 2.48 2.83 2.88 

Table 5. Selected values of moisture content in the structure before and after the application of the undercutting 

technology at a height of 150 cm from the floor. 

Months of 

the years 

Selected measurement points (height 150 cm from the floor) 

P1 P3 P4 P5 P7 P8 P9 P11 P12 P13 P14 P15 P17 P20 P21 P22 P24 

February 

2022 
1.54 1.26 1.54 1.54 1.51 1.54 1.26 1.47 1.37 1.44 1.26 1.26 1.49 1.26 1.54 1.53 1.26 

May 2022 1.58 1.38 1.56 1.56 1.46 1.63 1.34 1.49 1.59 1.56 1.41 1.34 1.63 1.34 1.51 1.35 1.34 

August 2022 1.22 1.22 1.22 1.40 1.22 1.49 1.22 1.49 1.49 1.39 1.43 1.30 1.49 1.22 1.49 1.49 1.22 

September 

2022 
1.21 1.15 1.15 1.35 1.16 1.15 1.15 1.21 1.41 1.41 1.25 1.18 1.41 1.21 1.41 1.41 1.15 

October 

2022 
1.61 1.32 1.37 1.61 1.32 1.33 1.32 1.32 1.59 1.49 1.32 1.32 1.61 1.52 1.59 1.49 1.32 

November 

2022 
1.47 1.20 1.32 1.47 1.20 1.20 1.27 1.36 1.47 1.34 1.31 1.20 1.37 1.27 1.47 1.40 1.20 

December 

2022 
1.40 1.14 1.14 1.40 1.14 1.35 1.14 1.40 1.40 1.16 1.35 1.40 1.39 1.27 1.40 1.30 1.14 

January 2023 1.72 1.42 1.42 1.73 1.42 1.73 1.43 1.62 1.53 1.63 1.53 1.50 1.63 1.42 1.58 1.73 1.49 

March 2023 1.52 1.52 1.38 1.52 1.25 1.25 1.25 1.25 1.29 1.50 1.33 1.29 1.52 1.28 1.52 1.49 1.36 

April 2023 1.55 1.27 1.43 1.55 1.27 1.55 1.27 1.55 1.55 1.48 1.53 1.27 1.34 1.27 1.46 1.45 1.27 

May 2023 1.57 1.29 1.51 1.57 1.29 1.42 1.29 1.57 1.57 1.36 1.29 1.29 1.55 1.29 1.41 1.57 1.29 

August 2023 1.53 1.26 1.29 1.51 1.26 1.26 1.26 1.36 1.54 1.54 1.26 1.27 1.54 1.44 1.54 1.54 1.29 

November 

2023 
1.42 1.26 1.32 1.44 1.40 1.49 1.26 1.54 1.30 1.51 1.35 1.27 1.54 1.26 1.54 1.54 1.26 

January 2024 1.49 1.42 1.25 1.52 1.45 1.52 1.25 1.52 1.47 1.42 1.29 1.33 1.39 1.25 1.47 1.44 1.30 

March 2024 1.47 1.22 1.22 1.49 1.27 1.42 1.22 1.49 1.45 1.38 1.24 1.34 1.39 1.22 1.41 1.49 1.31 

April 2024 1.38 1.13 1.21 1.38 1.35 1.27 1.13 1.38 1.38 1.27 1.21 1.13 1.38 1.19 1.35 1.17 1.27 

May 2024 1.40 1.15 1.33 1.40 1.22 1.32 1.15 1.35 1.25 1.34 1.15 1.15 1.40 1.15 1.37 1.26 1.15 

June 2024 1.38 1.13 1.22 1.38 1.14 1.38 1.13 1.38 1.38 1.36 1.25 1.24 1.18 1.13 1.38 1.33 1.15 

August 2024 1.32 1.12 1.19 1.30 1.14 1.35 1.15 1.30 1.35 1.32 1.25 1.13 1.20 1.19 1.34 1.25 1.15 

October 

2024 
1.27 1.26 1.25 1.19 1.13 1.30 1.15 1.31 1.34 1.35 1.24 1.22 1.26 1.18 1.14 1.15 1.14 

December 

2024 
1.39 1.16 1.36 1.39 1.19 1.31 1.14 1.34 1.30 1.35 1.20 1.19 1.22 1.18 1.34 1.19 1.27 
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February 

2025 
1.29 1.17 1.26 1.34 1.18 1.21 1.10 1.22 1.26 1.33 1.18 1.19 1.28 1.15 1.24 1.31 1.21 

April 2025 1.22 1.02 1.15 1.22 1.04 1.08 1.03 1.06 1.13 1.19 1.03 1.10 1.20 1.05 1.22 1.11 1.01 

June 2025 1.22 1.13 1.07 1.23 1.11 1.13 1.10 1.15 1.25 1.18 1.22 1.16 1.23 1.09 1.07 1.17 1.09 

The tables show selected moisture values during the research. For a better overview, the total 

average moisture content of the structure, including the date of implementation of remediation 

measures, can be seen in Graph 1 for a height of up to 30 cm and in Graph 2 for a height of up to 150 

cm from the floor. 

 

Graph 1. Graph showing the average moisture content of the examined structure at a height of 30 cm from the 

floor. 
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Graph 2. Graph showing the average moisture content of the examined structure over time, at a height of 150 

cm from the floor. 

Table 4 and Graph 1 confirm that, prior to the implementation of remediation measures, the 

building showed a very high level of moisture according to ČSN P 73 0610, which was around 10%. 

On the contrary, in higher places (150 cm above the floor), the moisture content according to Table 5 

and Graph 2 appeared acceptable with relatively constant values. Graph 1 shows the moisture 

content after the implementation of the undercutting technology and the period of remediation 

measures. The graph shows a significant drying of the structure over time. Calculations and analyses 

determined the average moisture content of the structure during the last measurements to be 2.98%, 

which proves that the structure is dry. 

Such a dry structure also brought a number of positive factors, including the reduction of 

degradation of the affected masonry, but especially a positive impact on the indoor climate of the 

building. The last measurements already showed a noticeable improvement in the perceived indoor 

air humidity, which also has a positive effect on the residents of this building. 

4.3. Possibility of Applying Active Thermal Protection (ATP) 

In an effort to reduce the energy consumption of buildings and simultaneously improve the 

quality of the indoor environment, the application of additional thermal insulation is considered for 

the evaluated perimeter structure. However, in the case of older buildings with a long-term increased 

moisture and salt content in the masonry, the residual moisture of the structure represents a 

significant risk even after the implementation of renovation measures. Enclosing the originally damp 

masonry in a contact thermal insulation system with a relatively high diffusion resistance 

significantly limits the transport of water vapor to the exterior. The result is the accumulation of 

moisture in the structure, or on the inner surface of the perimeter walls, which creates favorable 

conditions for mold growth and can lead to failure to meet hygiene criteria for the protection of the 

health of users. 

One option for reducing the residual moisture load in renovated older buildings is the use of 

ventilated insulation systems. However, these systems have several limitations, including increased 

laboriousness of implementation, limited applicability in case of complex facades and high demands 

on the accuracy of installation of load-bearing and anchoring elements. The economic cost of 

ventilated facades is significantly influenced by the type of cladding and compared to contact 

systems, can reach up to twice the implementation costs. The basic principle of a ventilated system is 

the presence of an air gap in the structure of the external cladding, the main function of which is to 

remove moisture from the thermal insulation layer. 

The issue of air flow in ventilated facades and their potential to reduce the energy consumption 

of buildings was addressed in research into ventilated facades integrated with HVAC systems for 

cold climatic conditions [38]. The aim of the research was to design a closed ventilation circuit with 

convective heat transfer, which would contribute to increasing the thermal comfort of the indoor 

environment and at the same time reducing operating costs. The experimentally verified system uses 

convective heat transfer in a ventilated facade to recover energy in the buffer zone, thereby reducing 

the environmental impact and consumption of primary energy sources. However, the functionality 

of this solution is conditional on the absence of moisture in the air gap, which significantly limits its 

application to renovated buildings with residual moisture. The use of vapor-proof or regulating 

membranes in such cases would again lead to the risk of condensation and moisture accumulation 

on the inner surface of the structure. 

An alternative approach to eliminating the risks associated with residual moisture in renovated 

older buildings is the application of active thermal protection (ATP) to dehumidified perimeter walls. 

Active thermal protection introduces an internal energy source into the structure of the building 

structure, which is integrated between the load-bearing and thermal insulation parts of the structure. 

This energy system works with a low-temperature heat transfer fluid, the energy of which is obtained 
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from solar and geothermal sources and subsequently accumulated. ATP represents a controlled 

dynamic process characteristic of structures with integrated energetically active elements that 

perform one or more energy functions depending on the operating mode of the heat sources. The 

basic functions of active thermal protection include: 

• creation of a thermal barrier, 

• large-area radiant heating or cooling, 

• heat and cold storage, 

• collection of solar energy and energy from the surrounding environment, 

• heat or cold recuperation, 

• combinations of thesee. 

For the above reasons, after the implementation of renovation measures aimed at reducing the 

moisture load, the application of active thermal protection to the perimeter wall structures appears 

to be a more suitable solution compared to classic thermal insulation systems. 

As an illustration of the use of ATP, a fragment of a perimeter wall made of solid burnt brick, 

shown in Figure 4, can be cited. In the case of meeting the standard requirements for static thermal 

resistance, the supporting structure is insulated with expanded polystyrene (EPS) with a thickness of 

210 mm, with the resulting average temperature in the structure reaching the value θₘ = 18.04 °C. 

After integrating active thermal protection into the composition of the contact insulation and using 

EPS thermal insulation with a thickness of 50 mm, the temperature in the structure drops to θₘ = 13.27 

°C. By regulating the temperature of the heat transfer medium in the ATP pipes, it is possible to 

influence the temperature field of the structure. When the water temperature is set to 18°C, the 

achieved effect is equivalent to 210 mm thick thermal insulation. 

 

Figure 4. Fragment of the wall perimeter construction: full burnt brick. θm - the temperature in construction (°C), 

Δθ - temperature difference (°C), d - construction thickness (mm), e - exterior, i - interior. 

The benefit of the proposed solution is not only the stabilization of the temperature of the 

perimeter wall, but also the support of further drying of the structure and the reduction of the risk of 

mold formation in the interior. By appropriately setting the ATP operating parameters, it is also 

possible to reduce the thickness of the thermal insulation by up to 160 mm. The system designed in 

this way has a positive effect on the energy efficiency of the building even when using a significantly 
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thinner thermal insulation layer, which leads to a smaller volume increase of the building, saving 

material resources and a positive impact on the sustainability of the construction. 

5. Discussion 

The results of the research in the case study clearly confirm the high effectiveness of the masonry 

undercutting technology. Before the remediation work was carried out, the humidity values 

measured 30 cm above the floor were very high by the standards of ČSN P 73 0610, with occasional 

fluctuations caused by external factors such as changes in the groundwater level and weather 

conditions. After applying the undercutting technology, a gradual but long-term stable decrease in 

moisture was recorded. In the final measurements, this process reached values that can be defined as 

a dry structure. 

In terms of interpreting the results, it should also be noted that the decrease was not immediate, 

but the structure dried out gradually, which is also reflected in the measured values. The long-term 

nature of the measurements carried out as part of the in-situ research is therefore a significant 

contribution, as it allows for an objective assessment of the impact of the remediation measure on the 

moisture in the structure. 

At the same time, measurements taken at a height of 150 cm from the floor confirmed that rising 

damp had a dominant effect on the lower part of the masonry, while higher areas showed consistent 

values that can be assessed as a dry structure. This measurement result supports the correctness of 

the initial identification of the problem and the suitability of the planned remediation measure. 

The discussion also ties in with the broader context of the renovation of older buildings, where 

successful moisture remediation is often followed by measures to increase the energy efficiency of 

buildings. However, as the presented findings show, the application of classic contact thermal 

insulation systems to originally damp masonry can lead to the trapping of residual moisture in the 

structure, creating a risk of condensation, mold growth, and deterioration of indoor hygiene 

conditions. 

For this reason, the paper describes the possibility of implementing active thermal protection as 

a possible step after the implementation of remediation measures and drying of the structure. 

Calculations indicate that active thermal protection can achieve a comparable effect to thick layers of 

thermal insulation, even when using significantly thinner thermal insulation. In addition to its energy 

benefits, this application also has the ability to positively influence the temperature and humidity of 

the structure, which can promote further drying and reduce the risk of biological degradation. 

6. Conclusions 

The paper focused on the problem of damage to older buildings caused by rising damp and on 

the evaluation of the effectiveness of selected remediation technology based on long-term in situ 

research. Measurements showed that the masonry undercutting technology is a reliable and effective 

way to stop rising damp, even in significantly damp older buildings. 

The measurement results confirmed that after the remediation, there was a gradual but 

permanent decrease in the moisture content of the structure. At the end of the research, the structure 

achieved values that correspond to a dry structure according to the standard. This condition had a 

positive effect not only on the technical condition but also on the quality of the indoor environment. 

This had a significant impact on improving the comfort and health protection of the residents of the 

building under examination. 

The authors also sought to point out that successful moisture remediation in older buildings 

should not be seen as an isolated intervention, but as part of a comprehensive renovation of the 

building. In this context, the issue of additional insulation of remediated buildings and the design of 

active thermal protection as a promising alternative that could improve the energy efficiency of the 

building while stabilizing the temperature and humidity regime of the perimeter structures was 

discussed. 
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Based on the results, it can be concluded that the application of renovation measures creating an 

additional impermeable layer can ensure an effective reduction in the moisture content of the 

structure. In combination with an active thermal protection system, it also represents a promising 

direction of development in the field of sustainable renovation of older buildings. 

This research can also serve as a basis for the experimental verification of the proposed solutions 

in real conditions and for monitoring these solutions in terms of energy efficiency and moisture 

behavior. 
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